MiRNA-19a-3p alleviates the progression of osteoporosis by targeting HDAC4 to promote the osteogenic differentiation of hMSCs.
To clarify the function of microRNA-19a-3p (miRNA-19a-3p) in the osteogenic differentiation of human-derived mesenchymal stem cells (hMSCs) and the potential mechanism. Serum levels of miRNA-19a-3p, RUNX2 and OCN in osteoporosis patients and controls were determined by quantitative real-time polymerase chain reaction (qRT-PCR). Alkaline phosphatase (ALP) content and calcification ability during the process of osteogenic differentiation were examined by ALP staining and alizarin red staining, respectively. After altering miRNA-19a-3p level by transfection of miRNA-19a-3p mimic or inhibitor, we detected relative levels of miRNA-19a-3p, RUNX2 and OCN in hMSCs by qRT-PCR. The binding relationship between miRNA-19a-3p and HDAC4 was predicted by TargetScan and further verified by dual-luciferase reporter gene assay. Relative expression of HDAC4 was detected by Western blot and qRT-PCR in hMSCs transfected with miRNA-19a-3p mimic or inhibitor. Regulatory effects of miRNA-19a-3p/HDAC4 axis on osteogenic differentiation of hMSCs were evaluated. MiRNA-19a-3p was downregulated in osteoporosis patients. Its level gradually increased in hMSCs with the prolongation of osteogenic differentiation. Overexpression of miRNA-19a-3p upregulated levels of RUNX2 and OCN, and enhanced ALP activity. Knockdown of miRNA-19a-3p obtained the opposite trends. Dual-luciferase reporter gene assay verified that miRNA-19a-3p could target to 3'UTR of HDAC4. Protein level of HDAC4 was negatively regulated by miRNA-19a-3p in hMSCs. More importantly, co-overexpression of miRNA-19a-3p and HDAC4 could reverse the regulatory effects of miRNA-19a-3p on enhancing ALP activity and upregulating RUNX2 and OCN. MiRNA-19a-3p promotes the osteogenic differentiation of hMSCs by inhibiting HDAC4 expression, thus alleviating the progression of osteoporosis.